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Partial Translation of JP H-10-270786 A 
, . . omitted . . . 

[0041] (Embodiment 3) A description will now be made on a 
5 method for manufacturing a semiconductor laser employing a 
compound semiconductor etching method of this embodiment with 
reference to Fig. 3. 

[0042] First of all, as shown in Fig. 3(a) , an n-type Ga 0 5 In 0 5 P 
buffer layer 25 of 0.3 pm in thickness, an n-type 

10 (Al 0 7 Ga 0 3 ) 0 5 In 0 5 P cladding layer 26 of 1.2 pm in thickness, an 
undoped (A^Ga^Jo s In 0 5 P active layer 27 of 0.1 yim in thickness, 
a p-type ( Al 0 7 Ga 0 3 ) 0 5 In 0 5 P cladding layer 28 of 0.8 jam in 
thickness , a p-type Ga 0 5 In 0 5 P cap layer 29 of 0 . 1 pm in thickness 
and a p-type GaAs protection layer 30 of 0.3 pm in thickness 

15 are sequentially grown on an n-type GaAs substrate 24 by metal 
organic chemical vapor deposition (MOGVD) or molecular beam 
epitaxy (MBE) . 

[0043] Then, as shown in Fig. 3(b), a striped Si0 2 mask layer 
31 of 0.2 jim in thickness and 2.0 pm in width is formed on the 

20 p-type GaAs protection layer 30 by electron beam vapor 
deposition, photolithography and the like. After that, as 
shown in Fig. 3(c) , with the Si0 2 mask layer 31, the p-type GaAs 
protection layer 30, p-type GalnP cap layer 29 and p-type 
AlGalnP cladding layer 28 are etched (at an etching rate of 

25 approximately 140 A/sec) with an etching solution of 10 °C 
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containing hydrobromic acid (containing 47 % HBr) , phosphoric 
acid (containing 8 5 to 87 % H 3 P0 4 ) and hydrogen peroxide water 
(containing 35 % H 2 0 2 ) at a volume ratio of 75 : 50 : 1, 
respectively. This causes a striped ridge waveguide 32 having 
5 a flat portion 28a of 0 . 4 jam in thickness and a stripe portion 
28b of 3 . 0 pm in lower width to be formed on the p-type cladding 
layer 28. 

[0044] Then, as shown in Fig. 3(d), a side etching portion 
33 is formed in the p-type GaAs protection layer 30 with an 

10 etching solution of phosphoric acid system. Further , as shown 
in Fig. 3(e), an n-type Al 0 5 In 0 5 P current confinement layer 34 
is formed by MOCVD or MBE. Then, as shown in Fig. 3(f), the 
Si0 2 mask layer 31 is removed with an etching solution of 
hydrofluoric acid system, and a p-type GaAs cap layer 35 is 

15 formed by MOCVD or MBE. After that, a p-type electrode and 
an n-type electrode (either not shown) are formed on the p-type 
GaAs cap layer 35 and on the lower surface of the n-type 
substrate 24, respectively. 

[0045] A semiconductor laser obtained by the manufacturing 
20 method of this embodiment has a two-step current confinement 
layer (blocking layer) structure. The n-type AllnP current 
confinement layer (blocking layer) 34 is formed with a smaller 
space than the striped ridge waveguide 32 and has side convex 
regions 34a parallel to both upper and lower surfaces of the 
25 p-type GaAs protection layer 30 being the uppermost compound 



semiconductor crystal layer of the striped ridge waveguide 32. 
This removes unevenness in a p-type GaAs cap layer 90 shown 
in Fig. 8, thereby forming the p-type GaAS cap layer 35 with 
a flat surface. 

[0046] The semiconductor laser device manufactured by such 
a method has its threshold current being approximately 40 mA, 
and is subjected to stable self -sustained pulsation from around 
20 mW to around 10 mW, which indicates that a semiconductor 
laser device with higher performance is achieved. 
[0047] (Embodiment 4) A description will now be made on a 
method for manufacturing a semiconductor laser employing a 
compound semiconductor etching method of this embodiment with 
reference to Fig. 4. 

[0048] First of all, as shown in Fig. 4(a) , an n-type Ga 0 . 5 In 0 . 5 P 
buffer layer 37 of 0.3 pm in thickness, an n-type 
(Al 0 7 Ga 0 3 ) 0 5 In 0 5 P cladding layer 38 of 1.2 \xm in thickness, an 
undoped (Al x Ga 1 .J 0 . 5 In 0t5 P active layer 39 of 0.1 pm in thickness, 
a p-type (Al 0 7 Ga 0 3 ) 0 5 ln 0 5 P cladding layer 40 of 0.6 \im in 
thickness , a p-type Ga 0 5 In 0 5 P cap layer 41 of 0 . 1 jam in thickness 
and a p-type GaAs protection layer 42 of 0.3 p in thickness 
are sequentially grown on an n-type GaAs substrate 36 by metal 
organic chemical vapor deposition (MOCVD) or molecular beam 
epitaxy (MBE) . 

[0049] Then, as shown in Fig. 4(b), a striped Si0 2 mask layer 
43 of 0.2 pm in thickness and 3.0 pm in width is formed on the 



p-type GaAs protection layer 42 by electron beam vapor 
deposition and photolithography. After that, as shown in Fig. 
4(c) , with the mask layer 43, the p-type GaAs protection layer 
42, p-type GalnP cap layer 41 and p-type AlGalnP cladding layer 
5 40 are etched (at an etching rate of approximately 50 A/sec) 
with an etching solution of 30 °C containing hydrobromic acid 
(containing 47 % HBr) , hydrogen peroxide water (containing 35 % 
H 2 0 2 ) and water at a volume ratio of 1 : 1 : 30, respectively. 
This causes a striped ridge waveguide 4 4 having a flat portion 
10 40a of 0.4 pm in thickness and a stripe portion 40b of 3.0 yim 
in lower width to be formed on the p-type AlGalnP cladding layer 
40. 

[0050] Then, as shown in Fig. 4(b) , the p-type GaAs protection 
layer 42 is subjected to side etching 45 with an etching solution 

15 of phosphoric acid system. After that, an n-type GaAs current 
confinement layer 46 is formed by MOCVD or MBE , as shown in 
Fig. 4(e). Then, as shown in Fig. 4(f), the Si0 2 mask layer 
43 is removed by an etching solution of hydrofluoric acid system 
to form a p-type GaAs cap layer 47 by MOCVD or MBE. A p-type 

20 electrode and an n-type electrode (either not shown) are 
thereafter formed on the p-type GaAs cap layer 4 7 and on the 
lower surface of the n-type substrate 36. 

[0051] The semiconductor laser achieved by the manufacturing 
method of this embodiment has a two-step current confinement 
25 layer (a blocking layer) structure. The n-type AllnP current 
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confinement layer (blocking layer) 46 is formed with a smaller 
space than the striped ridge waveguide 4 4 and has side convex 
regions 46a parallel to both upper and lower surfaces of the 
p-type GaAs protection layer 42 being the uppermost compound 
5 semiconductor crystal layer of the striped ridge waveguide 44. 
This removes unevenness in a p-type GaAs cap layer 90 shown 
in Fig. 8, thereby forming the p-type GaAs cap layer 47 with 
a flat surface. 

[0052] The semiconductor laser device manufactured by such 
10 a method has its threshold current being approximately 40 mA 
and has stable self -sustained pulsation characteristics from 
around 2 mA to around 10 mA, which indicates that the 
semiconductor laser with higher performance is achieved. 

. . . omitted. . . 
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B r 0©JE»»atcj:it^[3ti*. 
[0 0 2 5 3 IMbJc*Mia»fbWR**£tr»6« 
«. J^Ufcf¥fflKJ:»i*«{l:^41Ml«W*ISA (ISA 

B) %x^>^ts*s. c©M^«C'J 
30 >;>K4*K. ^(,>«*4ig-&-rsc£{c«fcor. x 9 

«. x**>y©amttftj$fc-tfsc4fcBrtfrtr*iK 

•eft-eti©@W«:*to-a-cxu»^>^S6fijsg4jlf»?^-4 
C£*S-C#S. 

[0 0263 *fc. »a<b^«¥9fMiA (ItAJI) S 
CF**i6©8MM***»^>i'-r*»^K*Kr» , C. W*. 
BS i O, m*>7* b \sV>7, \^-77,^t L/"CX-^^> 
^SiS^. A<bkSK4aK<b*X*£S&B&iR. 
«l»ttllfb*JRK4 'J >«4«»b*3(S**dtf«^ 

*. *l»ttlMb^Rll4y>BI4««4illl^fc*JR** 

^t?il^ : S:fflt»-5.C£-C, ^5*JUx-y ^>^©Jg^ 

t»x v ^>^tf 5 C £4>Dltfe-C*S. 
[ 0 0 2 7 3 * l/t . C©»W©ib**MH3HWR : f©« 

jft&ffitt. ±SBbfc{b^«*aw*©i9^i/i05rtt*ffl 

c > * XH* W 0 r t> & c £ £ -f S„ 

[00283 c©^©^»u— tm. 

^ i- ^ -c ^«© y » y3?^ss©©±wb^* 

so ^*S B B a ll£BS|5j-ifi*wr*<t<tfew:. ^^SiJlYb 



nSiitec. X h 5 -Y 'J * i?i»iRi»(D*_hB{b 
[0 0 2 9 ] 

[0 03 0] iktHtc. m 1 ( a ) tcinfJ: 5 tc % nIG 
aA sS«l±ec, MBO. 3 m n^Ga 0 . s In 
P^*7tJB2* 2 MmCDnS (Al,., 

Ga 0 3 ) o.s In,., P^7?F13. HJSO. 1 m 
m<D7>K-^(Al, Gat., )o.s In,., Pffitt 
JB4. mmO. 8ym©pi(Al f . 7 Ga,., ) 

In,., P*7?FB5 V HJ10. 1 umOpiGa 

I n 0 ., P*+v^J16. RCMfO. 3/im(Dp 
IGaAs ROM 7 * W*g£KMtI/£S& ( MO C V D 
&) Xtt^^xfc:**^*^ (MB E££) KJcOii 

[0 0 3 1 ] »ctc. H 1 (b) CC^rTJ:^C 4 pSM 
■ 7±Wh7-f^ttOiB0. 2*zm, 432. Oi/m 

yy^7SW9Ccj:orJBfiRLfca, SI < c > KSVJ* 
<fc9te, 7X«84^ltpaGaAsS8BI7, p 
SGaInP + t^l6, pSA 1 Ga I nP^7-; 
FH 5 «fiS 1 0 -COJWbWRM (HBr*J47«S 
=&) :y>tt(H, P0 4 ^8 5-8 7%M) : iBK 
^bTk^Tk ( H, 0 2 #35 ) = 7 5:5 0:1 

-F«iftl 4 0 A/SO It, pI^7 u ; FH5 5CJBJ? 
0. 4Mm©^aSB5 aKWB3 am©* F^-fr/SSS 

[0 03 2] H 1 ( b ) ^-Tcfc 9 CC. * 

18^ltnIGaAs««S(l*i 1 0£MOCVD 
ffiXttMBEffiK<fcOJgj5SUfca. 01(e) 

7Xi?l8^7 7K^^>^iSU * 
(CpIGaAs^t^Il 2£MOCVD&X«MB 
EffiCCj:»)»J«Lfca % pfiGaAstt^H2± 
RO'nMSS 1 Tffltc-etx^n pllMO'nSIi 

[0 0 3 3 ] C©IH6W*»6»*»4 J: ^tc, S i O, v 
**«8*/MyfcpS3GaAs«BB17, piGaln 
P*+??*Ji6, pMAlGa I nP^77 K15<D^ 

{tfcmm : y >is : «iwfc***K: «t a* * y-c 

y#£C&l»fctf>. n ffiG a A s «8E»5BJi 1 0 ©JSRfi 
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*sy y^i»aaiS9flO*±Jl-C*4 plGa I nP^t-; 

ic^tctts. apt, cco:£ffiri^£ftfc¥«f*u- 
tf «*»pp»*s. * f ^ -f ^tt© y v i?«ttHKE)* 

±H{b^%*«f*ISa)lill8BI-iH*W"f * 4 <b fete, 
B8itt±*lPlCCJi5jSSti3rcfe«>itt4 a tit. 

io ¥m&i>-*?ictei,*xit* u— !f*«iE»fcWJtBi&tifc 

[0 034] J/c, C <DH5£(D^S!<Dx * ^ > ^jRCCfe 
-F#**<«c0. y <kX3r*> 

tc«*fb*3RM : «BWb***# 5 0:1-3 00:1 
-C&D, *{b*3RSt: y>BW*3 : 1-1 : 3t^C 
£j&*S*ll>. iaS«5-5 0*C-C*4Ci3&i» 

20 

[0035] (&tt<DH$n 2 ) c <Dnm<D$m<Dit&m 

[0 0 3 6 ] *fijtc. B2 (a) CCTn-Ti^CC, nSG 
aAs!gl3±tC, ISO. 3 jumCDnSGa,., I 
n 0 .s P^-;7t114. Mill . 2 MaKDnl (A 1 
^Ga,., ) In,., P*7';F115, MB 
0. 1 um<DT> b-y'CD (A 1 „ G a^, ) 0 . 5 In 
o.s Pr§t4H 1 6, MMO. 6 am©pf (A 1 „. 7 G 
30 a 0 .3 ) o.s In,., P*^* FBI 7, HilO. 1 u 
raOpIGa,., In,., P * + * 1 8 , SOW/* 

o. 3 umoiprnGa a s mmm \9 %&m&mmBf& 

fiffi (MOCVDft) X^8xt^ + ^t;l/S (M 
[0 0 3 7 ] ^CCC, H2 (b) CCtjt-TJ:^^, pSGa 

a smmm 1 9±tcx F^^^t*©iB*o. 2 Mm, m 

3. 0/imOS iO, vX^I2 0^t'-Alfffi 
b t)vy^ymffimitCjz~,XBf&Ltc&. 02 
(c ) tC^-Tcfc^C, vX^12 O^ltpSGaA 
40 s Salt 19. pSGalnP+t 7^118, pSA 
lGaInP^77F117 £&g3 0 'C©*fb**K 
(HBr^4 7%M) : ilSM^b*** (H, 0 2 *i3 
5%^W) :*= 1 : 1 : 30 (flflltb) ©i^>^ 
«tx^>y(x^>yu-HJ»55 0A/») 1/ 
t. pSAlGaInP^77KI17tClH0. 4a 
mCD^iaas 1 7 a RtfTSMI* 5 3 u m<OX h 7 >f ^SP 1 

7 b **rr f ^ ^tt y ^««B2 1 

[0 0 3 8 ] (12(b) *C7STJ:5ftC. S i O 

50 , v*i7jf2 O^Lt nIGa A s^SS|ft^@2 2 
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S:MOCVDffiX«MBEffi6Cj:OJI5J5Sbte«. M2 
<e) fcSVf J^OC, ^^»2 047^SBRi^> 
^i8"Cl»*U pSGaAs + f;7l23^M 

OCVDi5fiX«MBEffiCCJ:?)»J5RL/ta, pMG a A 

[0 0 3 9 ] c©HftW^e>#*>SJ:9JC. SiO, v 
X^H20^L/cpSGaAs«Sfll 9. pSGa 
InP*t^il8, p MA lGalnP^?^ Kg 
1 7©*{fc**M:«Mft***:*{CJ:Sx^^>y 10 

#1 4 0 #-2 0 0»rttx**>^gR3*SjftO. 6 m 
mi— 5£fctt£<Z>K:#l,r. If Kx^f >^f iil . 
0-1. 3 /imi^frSfcfiE>-C*4. 
[0 040] &*>\ x ? *>^*<DiB^Jt^ffl&W:@W 

itfrmWL : iiBMt***** 1:1-100:1^01 
ffc*3RH : *** 1 : 1-1 : 5 0 rftSCi^S* L 20 

i>. a/c. j^»5^5 0T:T*4c<fc;##*i/i>. 
[0041] mmmm 3 > c 

ffi*B3tc»^i>r«i»-r*. 

[0 04 2] «*ZJCC. M3 (a) SC^r^Ct, niG 
aA sSS24±&C, JlfltO. 3/imOnSGa 0 . 5 I 
n 0 . s P/<?77i25, JBW1. 2^mOn^(Al 
,.,Ga,., ) I n,. s P*^* KJH2 6, JBff 
0. 1 /zm©7>F-^© (A 1 x Ga».« ) In 
o.s Pf£tt^2 7, HJ10. 8 jumeDpS (A 1 0.7 G 30 
a 0 . 3 ),., In,., P^7^ K128, JlffO. 1 m 
m(0piGa 9 . 5 In,., P* * * 7'@2 9 , SOWff 
0. 3Mm<Dp^GaAs«gJi3 0£W&£ISMfBJ& 
(MOCVDS) X^Sit^^i/ti« <M 

[0 04 3] #«C, 03(b) CC^-r<fc^tC v piGa 
As«SJB3 0±tC^h^^^ttCD»/»0. 2 Mm, (§ 
2. 0*zm<DSiO, 3 1 *«?-t?-^»K#ffi 

h V V^7S^tMl/cE B3 (c) 
Ct^VT^MC, SiO, ^^i'lSl^ltpiGa 40 
AsS^g3 0, pSGaInP^t^*I29, p^ 
A 1 G a I n P ^5 v KH 2 8 £&S 1 0 TTOJMbk* 
»(HBr*4 7%M) :U>M(H 3 P O, ^8 5 
-8 7%M) liftKfbkSfcMH, 0 2 #35%* 
W) =7 5:5 0: 1 UWfflt) ©x * *:/y«rx * 
f>y(x^>yu-Hifil40A/») It, p 
SS^^v K«2 8CCJ1W0. 4 MmCD^iggP2 8 aW 
T8MI#(3. 0 Mm<D* h 5-r^8B2 8 b£Wr h 
^ A ^« y * 3 2 ftJBJKT*. 

[0 044 ] H3 (b) CCtR-T J: p^G 50 
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aA sffSJ13 Otcy >M5fix-y ^>^?R-C"9--< Kx* 
^>yg(53 3e«U Etc, M3 (e) ICTjkTJ:** 
CC. niAlo., In,., P«i»Sfesp»3 4*MOCV 
DffiXttMBEffiCCcfcOJBfiR-r*. ^03 ( f ) 
T<£5tc. SiO, vxi^l3 1^7 7S^X7f>^ 
ttTBfcSU pfGaAs^t ^7*I35^MOCVD 
ffiX«MBEffir?BfiJEly/cf*. pSGaAs + t-^fl 
3 5_h&*>'n^S&2 4TPCfn^npMl®Mn 

[0045] c©ii«s©»ffl©«fi^rffirf#e>n-5*« 
*u-if». 2 (^d^^ji) «jft*wr 

£ e *L/T. nIA 1 I n P«»8ee» (^a ? *Ji) 
3 4B, ^ h^-f^tt'J -y^*ifiB3 2J:0fe*^«r 
J&SSSft* * h Wr/ttU 9^*«0B3 2<D 

•±»{b^»5NKttS*»-C** pSGaAsffiii3 
OOiffifc^OT^KftfCWtt^ FiS««3 4 a£ 
W0fcfe©i«c4. cniC<£9, 08^l//cpIGa 
As*+-y^»9 0tC*JWaDflfl©JBJ5E*»l»O, 
ftgKDpSGaA s** ^'ISS^W^ti^ 
[0 04 6] ^**ffi-CHJt3hfc¥*(*U- 
-WRW* *©j«8ilfi*»B»4 0 m A«ar*0 2 

mwea»»6 1 0mwsK*rse5ebra»«»r4fc 

[0 04 7 ] (^JS(3!??K!S 4 ) C ©SIJ6©JI5ia<Z>f t^*gJ 

4 ccs^i^r iftHJT 

[004 8] *fiJCC. 124 (a) CC7jVrj:5K:, n§2G 
a A sSt53 6±&C, n/V0. 3 m mOniG a , . s I 
n e . s P^y77l37, -dill . 2 umOnS (A 1 
0 . 7 Ga 0 . 3 ),., In,., P*^*FJ13 8, JB/9 
0. 1 /im©7>F-^ (Al, Ga,., ),., In 
,., PrSttH3 9, JIJ10. 6 MinCOpM (A 1 0 . 7 G 

a 0 , 3 ) 3., in,., p^7->h*i4o, mmo. 1 M 

m<DpMGa 0 .5 I n , . , P * + v 7*14 1 , SO'JIJI 
0. 3 yinOp^G a As ffig/f 4 2 «WA&HAffiJlK 
gffi (MOCVDS) Xti^iKxf^+i/^juffi (M 

[0 04 9] ^CC, 04 (b) CC^-Tcfc^K:. piGa 
A s«B»4 2±tC^ h5-f^tt<Ollff0. 2 Mm, H 
3. OMmCDSiO, ^J14 3 *»^F-^- AlfS 

h y v#5*7&ffitc£')&mi>it». i4 

(c) Wl^-rjC^iC, 7X^14 3^/MtpIGa A 
SSS142, pSGaInP=jrt^7 , I4L p^A 
lGalnP^?-; K»4 0*SK3 0"C©IWbWR» 

(HBr^4 7%tS) : «M{fc*** (H, 0 2 ^3 
5%^W) : *= 1 : 1 : 30 (ftStb) ©x^>^ 
$tx^>y (x7f>^u-h^5 0A/#) L 

t. pIAlGaInP^77h*140tClIO. 4m 
m(O^JagP4 0 aR0nFSMI*i3. OMmCDXh^^^ 
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SP4 0 b£WL/cX h7>{7lU vi?afiftK4 4«:JJ5fiR 

[0 0 5 0 3 *<0». 04 (b) CC^-Tcfc^CC, p§?G 
a A s«HJ14 2CCi;>K^y ^>^«-C1f-r Fx? 
7->^4 5*J6U/c», ^4 (e) CCTjrrj^CC, nS 
G a A s 4 6 £MO C V DSfcXttM B EffiCC 

<fc«3J&3EU B4 (f) tC^Ti^CS i 0 2 -7 

X^fi4 3£:7 pSGa 
As+t^i474MOCVD ffiXttM B E&dCjz 0 
ff^L/cfl, p^GaAs^t77l47iSl>'nIi 
S3 6TIM^npSIiRO'nSIl (OTftfc 

[005 1 ] C<DI0li©»«<0«a*ffi-C»6ti**» 

fit, nlAl I n P (zfUy 
4 6B, X h^^^V *S^»BM4J;>J*>»t*rc 

^«{t£^*^ftiBr * & p a g a a s &mm a 

2©Jiffl*jJ:tfTBK:ft«:Wtt1f-f FCi««4 6a?: 

Astf; ?'J1 9 0 CCfctt Z>Wa<DBf&Z$m L , ¥fi 
«C«ffi© pSGaAstt77l47 W^JSSS ti4. 
[005 2] ^S^ffirliaiShfc^ai^U-lf*^ 
<D^ttte, %£Hffi«dK**j&4 5 m AgKr* 0.2m 
AS«3^6 1 0mAgS^rS^b/c@ffl^Jg#t±^W 

[0 0 5 3 ] (!gik<Z) jftS 5 ) C <Dmffi<D&m<Dit^M 

[0 0 5 4 ] **JtC. niGaAsifi4 8±(C, ©J^ 
0. 3mn©nSGa 0 . s I n B .,P^?77l4 9, 
mWl. 2 um<DnM (A \ 0 . 7 Ga 0J ) B . 8 In 
o.s P^7^ h"I50 k 110. UnKD7>F*-7' 

(A 1, Ga w ) o. s I n 0 . s Pr£t4H5 K S/* 
0. 8/zmCOpf (A U.7 Ga 0 . 3 ) 0 . s In,., P 
9 5 v K»5 2, JBJSO. Um(DpSGa 9 ., In 
D . s P*t?^i53, SffO. 3Mm©pSGaAs 
fiWI5 5«#«ftlHAKJEdE&% (MOCVDS) Xtt 

imaxtf^+^^^ffi (mb Eft) ic<ky)m&!&mT 

[005 5] ^CfC. pIGaAsSS155±iCXh7 
4 2 am, M3. 0 MmCDS i 0 2 

^154^t-AlfSM7* F'JyW^ftlB 
CCiorjBJSEOfca. SiO, ^^154^/Mt, 
jaK3 0"C<D*{t**tt (HBr#47%#W) : i^SS 
lb*** (H, O, #3 5%#W) : *= 5 : 1 : 20 

o (ftatt) ©x^>^rx^>y(x-;?>i/ 

U-K*fi3 0A/») Srtf^C^fCfc^r. pSGa 

a s mmm 5 5 sjrwk: x * * > ?n^o 
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[0 05 6] ±IS©*<t*3RB! : aM^fb^SR* : *<Dx 
5r^>y«C[)»^ * : *fb*3R»©fi^Jt# 1:40 
«Trmo*ffc*3RM : iMlft*3B*<WS^ibW5 : 1 
fcTF<Z>ti^tt* GaAsS{t^Wttfe s B *^^{iG 
a A s*ft^W*ftSIJB#«:»l/ , rx-?^>yf^ffl«:a 
tfT#, I n P»fk^«*»#ISJI**^tt I n PJRft 

10 [0 0 5 7 ] <^J6<DJ15!R6 ) C©*ft<D»!»©fb&«J 

[0 05 8] niGaAslg5 6±iC, nSGa 9-5 
In,., P157 t nKAU^Ga,., ) , . s In 
PH58. T>F-^(AU Ga... >„., In 
B . S PJ159, pKAIo., Ga 0 .3 )o.s In,. s 
P160, nSGaAsi6h pfGaAsf62*i 

mm^mmm&m (mocvds) x«»«xt^ 

20 GaAsl62±tC t 7* h yvy7 7glf Wot 

[0 0 5 9 ] /^-^6 34/rLt, pSG a A 

s!6 2^nIGa A slS5 6KM&£-C£fiS3 
0 o C<D*<b*3RK (HB r#*4 : (HC 

l^3 5%M) : U>K <H 3 P0 4 #85-87% 
S»> : «Mfb*** (H.O, ^3 5%M) =7 
5:5 0:5 0:1 (ttfittb) (Dx^>^ltx^ 

30 [0 06 0] CCt. SKi'JyS^lAt^Cir, 

x * * > ^<B^— < %# S ft 4 o 
[0 06 1 ] ±fBx ^> ^«<Dffi^Jt*fiI$tt*OB 

*ffc**Bl : iMKb***#5 0:1^150:ltft 
OUfbtoRM:*!*: : 2 : 2-4 : 1 : 1 

■C**C<tXaft«l 0-5 0*C-C*4Ci*tJff*O 

40 [006 2] (XtXD^tt 7 ) C <Dmn<D»m<Dib&& 

[006 3] HtCttTnUri^C^, fa«nSGaA 
sSS±iC, naGaAs^';77l, n§Al 0 .uG 
a 9 . S5 As^7^FI, 7>F-7 , AU. 14 Ga 0 ., fi A 
sgtt®, pS!A 1 B . 4 .Ga„., s A s £-7? KJB. P^ 
Ga A s zi>5>? hJl«rJB^MOCVDffiX«MBEffi 

"WBaEofca. wt'-Ai§M7th'jv^77g 
50 [0064] L^satc. vx^^*^->^/M/raas 
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1 0-C©*ft*3RM (HB r#4 7%S«) : "J >K 
(Hj P0 4 *585^87%SS) :»M{b***(H 
, 0,#3 5%^W) =7 5:50:1 (ttSJt) 
■^>y$tpfGaAs3>^ H*>6pSA1G 
aAs^7-; KB©— aBCCMiSt?*j:^^>^ ( x ? 
f>yu-Hifil0OA/») tSCit, *h^-f 

y *v ^a»«B©>* * - >* JBfiE-r * c i **r # & 

[0 06 6 ] Btc«7nOTl>fcl^ 0»A«. nSGa 
A s StSiiCcM 0 C V D ffi XteM B E StM?n/c Z 
n S ei*7* h US?X h^*^->^/r0rSS3 0'C 
<D*ft**« (HB rrt*4 7%£W) :U>^(H 3 P 
0« ^8 5-8 7%M) : AK4k7k%7k ( H I O, ^ 
3 5%M) = 7 5:50:1 (flfllJt) 

iri7f>y <x-,*>i/u- h«jft3 o o A/») 

[0 0 6 7 ] dittoing ) c<D»fc©»«©{t^tt 
*»t*©x **>y#ffi*iwwr*. 20 

[0 06 8 ] HtC«7SUri*3tcC^, WAtf I n PSS 
±CCMBEffi"CJKSE3tlfc I nA sM%7 * hU^ h 
A^->^ltSgl 0 "CtDJWfcTKJRH (HBr*J4 
7%SW) :U>BKH 3 P0 4 ^8 5-8 7%^ 
:«!MbicJR* <H, O, #3 5K*«) = 7 5 : 

50:1 amtt) oi^>y«rx^>y(i7 

[0 06 9 ] (XtfcOJBJB 1 0 ) Z<D9m<DJim<Dit& 

[0 07 0 ] H$Ctt*SL,Tl>&lr»**, WilinSGaA 
s*«JhtC, nIGaAs^77ri, nIAl,. 4S G 
a,.,,As^77FI, T> K-^A l..nGa } ., 8 A 
sSffit. piA l 0 . 4S Gao.i 5 As^77 KB, pi 
G a A s 3 >i» ^ C V DttX«MB Eft 

[0 07 1] U3&»5&K: v vx^/^->^ltgg 
30 s COJWbWRM (HBr^47%M) : ifiKffc 
*JR* <H,0,*«3 5*6£») =75:1 (»mit) <D 40 
iyf>Wx^>^ (i7f>yu- httlfol 0 
0 0A/») fSCir, pSGaAs3>$^FB^ 
e>piAl Qi15 Ga 0 . 55 As^77 F»STNE>x**> 

y# njufc-c* o , i @cdx ^ ^ > yxfir x h ^ a vtR 
[0 07 2] (rnmmm 1 1 ) c<Dmm<Dnm<Dit^ 

[0 0 7 3 ] H«C«7SUTI>&1>#. WAtt. niGa 
AsiSlJC, nIGa 9 . s In 0 .,Pl, nSS (A 1 50 
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0 .7Ga 0 .3> ..s I n 0 . s PB. 7>F-^(Al,Ga 
i-„) • I n B .,Pl, pS(Al 0 .,Ga 0 . 3 ) 0 .,In 
csPJl. niGaAsl, pSGaAsl«OCV 
DffiXttMB Effifc <fc OJKfiES titc^ *^<D pSG a A 

[0 07 4] 03^6«tc, 7*H/yXhA^->^ 
LrpfflGaAs««CCS**r*iHK3 0 # C<D|Ub 
7klS(HBr^47°/o^f) :aW{b*»* <H t O, 
^3 5%M) (HC1^3 5°/oM) = 75 : 

1:2. 5 Witt) ©x^>yjgtx^>y(i 
**>^U-HJiftl 00 0 A/fj?) «Cit, 

[0 0 7 5 ] 3tc*5. *fb*3RM : y >H : *= 1 : 1 : 

3 oox sr *>y**«i>r£«ffc^^»***Btt3 
r«4 0A/#) r*ci3wc**. 

[0 0 7 6] Sfc, «±K?BLteltli©»»rB, <b£- 

ttBA (ISAB) K»0T«l»T4H«tt»***Ti- 

[0 0 7 7 ] 

mc£tx&. GaAsHt^»2lM B H B (*SiM) . 
I n P*{t£tt¥*«MSA (ISAB) . Z n SeM^ 

(jsab) . i n a smt^m^mtm^ 

*>6flc*WJi*cc. ilelcox^^>yxsccj:orW» 

«£MKcy>BL ttBL y>M£tML «c>tt*ti* 

-r-scicccfcor, x?^>yaa<D»RSK x^^>y 

^*r^±-r £ c <t ^ t ^ ^sft***-** *. 

[0 1 ] C(D*IB©» 1 (O*t6<D0««c«**aiE*U- 
[02] co*D^o»2©^<DJBJB«:«4*ai*u-- 
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